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FIELD OF THE INVENTION 

Th e present invention relate to an adhesive film obtainable 
by molding a resin composition comprising an epoxy 
gr oup-containing copolymer and an ethylene-a, ^-unsaturated 
carboxylic acid anhydride copolymer. 

BACKGROUND ART 

in the field of electric and electronic parts, thinning 
and down-sizing are being progressed . As adhesives for electric 
and electronic part, for example, semiconductor encapsulating 
materials, electronic part encapsulating materials such as solar 
cells and EL (electroluminescence) lamps, die bonding sheets 
between integrated circuit/substrate and an interlayer 
insulating layer between substrates . an insulating varnish such 
as an epoxy resin is generally used because it is excellent in 
heat resistance to solder and adhesive property. 

It has been recently required that a form before curing 
of an adhesive is a dry film- like form in order to simplify the 
production step of electric and electronic parts . An adhesive 
£ ilm which was obtained by forming a film from an adhesive 
composition in which an epoxy resin and a curing agent are main 
» components and further partially curing the formed film by 
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heating and the like (B stage formation) is also commercially 
available . 

Then, the present inventors have studied a case that onto 
a printed wiring plate (adherent) in which a copper wiring is 

5 provided on a substrate, the adhesive film of an epoxy resin 
(which was obtained after the B stage) is used as an 
interlayer-insulation layer. Specifically, it has been 
revealed that, when the adherent and the adhesive film were 
laminated with each other and then were heated and pressurized 

10 to be bonded . there seemed to be a problem that the resin component 
of the adhesive film flowed out and protruded out of the adherent . 
Also . it has been revealed that . when the adhesive film was further 
cured so as to prevent the flowing of the resin component, it 
did not adhere well in condition in which the adhesive film was 

15 buried in the unevenness of the copper wiring, and as a result, 
foams were generated between the film after curing and the 
adherent, and adhering property is inferior. 

DISCLOSURE OF THE INVENTION 

20 An object of the present invention is to provide an adhesive 

film containing an epoxy resin which has characteristics having 
strength at thin film molding and being excellent in film 
processability and excellent in storage stability before 
adhesion, and which can adhere on an adherent without the flowing 

25 of the resin component in an adhesion step so as to cover the 
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adherent. Further, another object is to provide the storage 
m ethod o£ the adhesive film end a laminate comprising the adhesive 

film and the adherent. 

That is. the present invention relates to the following: 
< !> An edhesive film obtainable by irradiating electron 

bea monamoldedarticleobtainablebymoldingaresincompositlon 

comprising component (A) and component (B) below. 

component (A) , an epoxy group-containing copolymer 

Obtainable by polymerizing monomer (a,) and monomer (a 2 ) below, 
monomer <a,>: ethylene and/or propylene 
monomer (■.).. monomer represented by formula (1) below: 

R 



CH 2v /Y"2 



-o 



(Wherein R represents a aliphatic hydrocarbon group of a carbon 
number of from 2 to 18 having a double bond, at least one of 
,. hydrogen atoms of the aliphatic hydrocarbon group may be 

substituted with a halogen atom, a hydroxyl group or a carboxyl 
gr „u P . and X represents a single bond or a carbonyl group, ; and 
component (B) : a copolymer obtainable by polymerizing 
monomer (b.) and monomer <b*> below: 

monomer <b,): ethylene and/or propylene 
monomer (b 2 ) : «. ^-unsaturated carboxylic acid anhydride. 
<2 > The adhesive film according to the above <1>. 
wherein the epoxy-containing copolymer of the component (A, is 
a melt -kneaded material. 
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<3 > The adhesive film according to the above <1> or 
<2>. wherein the ratio by weight of component (A, to component 
(B, in the resin composition ( (A)/(B) ) is from 100/20 to 100/50. 
<4> The adhesive film according to any one of the above 
, <1> to <3> . wherein component (B) is a copolymer obtainable by 
polymerizing monomer (b.) . monomer , ft,) and at least one selected 
from vinyl ester and an a. p-unsaturated carboxylic acid ester. 

<5 > The adhesive film according to any one of the above 
<!> to <4>. wherein the ring-opening rate of the acid anhydride 
,0 group derived from monomer (b,) in component (B) is 1 to 50%. 
wherein the ring-opening rate of the acid anhydride is calculated 
by formula: 

light absorbance.il] / light absorbance 12] x 100 (%). 
in which light absorbance 111 is a light absorbance measured 
, s at 1850 cm" of sample (1) with a thickness of 50 urn. obtained 
by heating component IB) at ISO °C f or 2 minutes at normal pressure 
andthenheatingitagalnat 1 50=Cfor2minutesunderapressuri Z ed 

pressure of 50 kg/cm', and light absorbance [2] is a light 
absorbance measured at 1850 cm" of sample (2) with a thickness 
N of 50 Mm. obtained by heating the component (B) at 230 -c for 
2 minutes at normal pressure and then heating it again at 230 °C 
for 2 minutes under a pressurized pressure of 50 kg/cm 2 . 

<6> The adhesive film according to any one of the above 
<1> to <5>. wherein the resin composition further contains an 
25 antioxidant (C) . 
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<7> The adhesive film according to any one of the above 
<1> to <6>. wherein the molded article is an article obtained 
by extrusion -molding. 

< 8> The adhesive film according to any one of the above 
<!> to <7>. wherein the acceleration voltage of the electron 

beam is 50 to 300 kV. 

< 9 > The adhesive film according to any one of the above 
<!> to <8>. wherein the irradiation dose of the electron beam 

is 10 to 300 kGy. 

<10 > A storage method of the adhesive film according 
to any one of the above <1> to <9>, wherein the adhesive film 
is preserved at a temperature of -10 °C or lower. 

<H> A laminate obtainable by laminating the adhesive 

* 4-v,=. ahnw <l> to <9> on an adherent 
film according to any one of the above <i> 

IB and thermally curing the adhesive film. 

BEST MODE FOR CARRYING OUT THE INVENTION 

The present invention is illustrated in detail below. 
A resin composition of the present invention (hereinafter . 
20 referred to as the present composition) is characterized in that 
it contains component (A) and component (B) below. 

Component (B) in the present invention is an epoxy 
gr oup-containing copolymer obtainable by polymerizing monomer 
(bl , . which is ethylene and/or propylene (hereinafter, referred 
25 to as monomer (*)>. and monomer (b 2 ) . which is a monomer 
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represented by formula (1) below: 
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^ R represents an aliphatic ny.rocar.on group of a carbon 

hyfl rogen atoms of the aliphatic hydrocarbon group may be 
substituted with a halogen atom, a hydroxyl group or a carboxyl 
gr „up and X represents a singXe bond or a oarbonyl group, 
(hereinafter, referred to as monomer <b 2 )>. 

mter alia, as monomer (a,), ethylene is preferable. 
to formula (1). examples of substituent > include 
sub stituents represented by formulas (2, to (8, below: 

,CH 3 

H ,C=CH (2) H 2 C=C V ( 3 ) 



H 2 C=^ (4) H 2 C: 




.CH 3 



(5) 




,C0 2 H 

HpC=<f (7) 
X CH 2 — 





(8) 
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In formula suhstituent X represents a single hond 

ln which the oxygen ate. in formula ,1) an, suhstituent » are 

a ^v, other or a carbonyl group, 
directly bound with each other, 

/ = \ i nclude unsaturated 
Specific examples of monomer (a,) rncluhe 

glycldyl ether such as allylglycldyl ether. 
2 -methylallyglycidyl ether an. styrene-p-glycidyl ether; an, 
unsaturate, glycioyl esters such as glycldyl acrylate . glycidyl 
B ethacrylate and itaconic acid glycidyl ester. 

The content of a structural unit derived from monomer <a 2 > 
in component W may he from ahout X to ahout 30 parts hy weight 
native to 100 parts hy weight of component W . When the 
structural unit derived f rommonomer ( a,, exceeds 1 part hy weight . 
th ere is a tendency that adherahility of the resulting adhesive 
£ ilm is improved, which is preferred. When the structural unit 
is helow 30 parts hy weight . there is a tendency that amechanical 
strength the resulting adhesive film is Improved, which is also 
preferred- 

monomer which is different from monomer (a,) and monomer 

n zable with ethylene may be polymerized 

(a 2 ) and is copolymenzabie wiw <= 

«. Here such a "monomer copolymerizabie with 

0 in component (A). Here, such 

ethylene- does not contain an epoxy group and a functional group 
cepahle of reacting with an epoxy group such as a carhoxylic 
group and an acid anhydride group. 

specific examples of the "monomer copolymerizahle with 
JS ethyl ene- include o.p-unsaturated carhoxylic acid alKyl esters 
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. sucb as metbyX acryXate. etbyX acryXate. n-propyX acryXate. 
is opropyX acryXate. n-butyX acryXate. t-butyX achate. 
tsobutyX acryXate. metbyX methacryXate. etbyX metnacryXate . 

.wiate isopropyl methacrylate. n-butyl 
n-propyl methacrylate, xsop^y* 

metbacryXate. t-butyX methacryXate ana isobutyX 

vi nyX esters of carbolic acia with a carbon number of about 

2 to about 8. sucb as vinyX acetate. vinyX butyrate. vlnyX 

• , „,„alate vinyX Xaurate. vinyX isononanate. 
propionate. vinyX prvaxate. vmy 

. ana vxnyx versatate, a-oXeftns with a carbon number of about 
4 to about 20. sucb as i-butene an* isobutene; aiene compounas 
su0 nasbutaaxene. isopreneanacycXopentaaiene; 
sucb as vxnyl chXoriae. styrene. acryXonitrXXe. 
methacryXonitriie. acryXamiae ana methacryXamXae . 

^them. vinyiacetate. metbyX acryXate . etbyXacryXate. 
a-hutyX acryxate ana metbyX m etbacryXate are pref erabXe. as the 
-monomer copoXymerizabie with ethyXene". 

T he content of a structuraX unit aerivea from tbe -monomer 
oopoxymerizabxewitbetbyxene- in component , M may be from about 
w „ to about ,0 parts by wei 9 ht. ana is preferabiy from about 5 
to about SO parts by wei 9 ht. reiative to 1,0 parts by wei 9 bt 
o£ component Wben tbis content is ,0 parts by wei 9 ht or 

smaxxer. tbere is a tenaency tbat component <M can be easiiy 
pr eparea by a hi 9 h pressure raaicai metboa. which is preferrea. 
component (A) may be any of a biocK copoXymer. a graft 



9 



oopolymer. a random copolymer an, an alternate copolymer. 
EXM1 ple S tne r eo fi nc 1 u a eacopo lym e r o bt a i na ab v gr a £tl n g ™ r 

M onto a propylene-ethylene bloc* copolymer described in 
Japanese Patent N o.2632g80; a copolymer obtained by grafting 

„ p-unsaturated carboxylie acid ester onto an 
etnylene-epo.y-.roup-contaxning— roopoly.e.aescrx.eaxn 

Japanese Patent No. 2600248; and the like. 

Examples of a process for preparing component (A) in the 

present Invention include: 

a method of copolymeri*ing a monomer as a raw material 
oader a pressure of from about 500 atm to about 4000 atm at a 
temperature of from about 100 *C to about 300 °C in tbe presence 
of ethylene and a radical generator, and in tbe presence or the 
absence of a proper solvent or a chain transfer agent: and 

~~rr.^T- onrli as monomer (a2) as a 
5 a method of mixing a monomer such as 

raw material and a radical generator with a polyethylene resin . 
and melt-graft-copolymerizing the resulting mixture in an 

extruder . 

Herein, the polyethylene resin includes a homopolymer of 

r ,a > and a copolymer of monomer (a,) and a monomer 
20 monomer ( ai ) , ana a j 

oopolymerizable with ethylene. 

component «M in the present invention preferably has a 
^ (melt flow rate; measured in accordance with IIS K7210, of 
£ rom about 30 g to about X000 g per 10 minutes . and more preferably 
25 nas a MFR of from about 5 0 g to about 800 g per !0 minutes . under 
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the conditions of 2 . 16 *g load at a -e^ of 1,0 "C. When 
the MFR is 30 ,/ 10 minutes or larger, there .a a tendency that 
^ability of the results adhesive f 11* is -P-ed an*, even 
Mh en there ate irregularities on a surface of an adherent, they 

_ easily embedded, which - Preferred. * « ^ ^ 

, lflr there is a tendency 
„ he n MFR is 1000 g/ 10 minutes or smaller, there 

* .„, Jer of the resulting adhesive film 
that heat resistance to solder. 

is improved. which is also preferred. 

component (A) -a, he a co^ercially availahle one and. 
examples thereof include -Bondfast (registered trade mar*, ' 
series (manufactured hy Sumitomo Chemical Co. . Ltd. , and 
- R expearl RA (registered trade marH," series (manufactured hy 

Nippon Polyolefin K.K. ) . 

component ,B, m the present invention is a copolymer 
, obtainable hy polymerizing ethylene and/or propylene 

iv, \ \ with a, B-unsaturated 
(hereinafter, described as monomer (*» with p 

^ . ^ H^Qcribed as monomer 
carhoxyllc acid anhydride (hereinafter, descrrb 

(b 2 )). 

Ethylene is preferable as monomer (b,). 
Exenple of monomer (b 2 , includes maleic anhydride, 
laconic anhydride, citraconic anhydride and the liKe. 
„ a leic anhydride is preferable as monomer (b 2 ) . 
In component (B) , the "monomer copolymerizable with 
ethylene" described above as to component (A, may be further 
!S polym eri Z ed as a monomer therein, in addition to monomer (bO 
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ana monomer <b,>. Among the "monomer copolymerizable with 
ethylene", vinyl acetate, methyl acrylate. ethyl acrylate. 
n-butyl acrylate and methyl methacrylate are preferable. 

A s to the contents of a structural unit derived f rommonomer 
(b2) in component (.) and of a structural unit derived from the 
-nonomer copolymerizable with ethylene", the content of the 
structural unit derived from monomer (W is may be from about 
0 1 to about 20 parts by weight . and the content of the structural 
unit derived from the "monomer copolymerizable with ethylene" 
ls £ rom 0 to about 50 parts by weight, relative to 100 parts 

by weight of component (B) . 

Tberlng-openingratementionedbelowoftheacidanhydride 

gr ou P C-O-O0-O-) in component (B, may be from about 1 to about 
50 %. and is preferably from about 10 * to about 40 *. When 

•„„ ™te is 50 % or smaller, then the storage 
the ring-opening rate is j» 

stabilities of component (B, . of a resin composition comprising 
component «A> and component (B, and of an adhesive film of the 
present invention tend to improve . and also film processabllity 
at processing the adhesive film from the resin composition tends 
, to be improved, which are preferred. Further, when the 

ring-opening rate is 1 % or larger . the curing rate of the adhesive 
«U. at irradiating electron beam on the resin composition and 
the curing rate at heating and pressuring on the adhesive film 
tend to improve, which is also preferred. 

Tbe measurement of ring-opening rate in the present 
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invention is illustrated below. Firstly, a lunate system 
composed of a steel plate (thickness: 2 mm) . an aluminum plate 
(thickness, 200 Mm), a fluorine resin sheet (thickness: 200,™). 
component (B) with a polyethylene terephthalate sheet frame 
(thickness: 50 ,*»> . a fluorine resin sheet (thickness: 200 (s») . 
an aluminum plate (thickness: 200 (un) and a steel plate 
(thickness: 2 mm) is prepared using component (B) . After being 
heated at 150 °C for 2 minutes at normal pressure, the laminate 
system is heated at the same temperature for 2 minutes under 
a pressurized pressure of 50 kg/cm*. Then, light absorbance 
,« at 1850 cm ' is measured for sample (1) with a thickness 
of 50 (un derived from component (B) . which is collected from 
the laminate system. Herein, -component (B) with the 
polyethylene terephthalate sheet frame ( thickness = 50 p.) " means 
a situation where component (B) is placed at hollow center of 
the polyethylene terephthalate sheet frame. Further, the 
thickness of sample (1) derived from the component (B) obtained 
after heating and pressuring becomes the same thickness of 50 
^asthatof theframe. Secondly, after the same laminate system 
» including component ( B ) is heated at 230°C for 2 minutes at normal 
pressure, the laminate system is heated at the same temperature 
for 2 minutes under a pressurized pressure of 50 kg/cm*, and 
sample (2) derived from the component (B) is obtained. Then 
light absorbance [2] at 1850 cm" is measured for sample (2) 
J5 „ith a thickness of 50 Mm- The ring-opening rate in the present 
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invention is a value calculated by formula below- 
light absorbance [1] / light absorbance [21 x 100 (%). 
Ring-opening rate is defined as described above, since 
acid anhydride group absorbs light at a wavelength of 1050 an '. 

Example of a production process of component (B) includes 
a method of graft-polymerizing monomer <b 2 ) with a 
polyethylene-base resin, and the like. 

The polyethylene-base resin used for component (B) may 
he a resin containing 50% by mol or more of a structural unit 
derived from monomer ( bl > . and specific examples thereof include 
an ethylene homopolymer. an ethylene-propylene copolymer, an 
ethylene-l-butene copolymer. anethylene-lsobutylenecopolymer. 

an ethylene-butadiene copolymer, an 

ethylene-4-methyl-l-pentene copolymer, an ethylene -isoprene 

copolymer, an ethylene-vinyl acetate copolymer, an 

ethylene-acrylate copolymer and the like. 

Component (B) in the present Invention preferably has a 

MFR (melt flow rate; measured in accordance with JIB K7210) of 
from about 30 g to about 1000 g per 10 minutes . andmore preferably 
has a MFR of from about 50 g to about 500g per 10 minutes, under 
the conditions of 2.16kg load at a temperature of 190 -C. When 
the MFR is 30 g/10 minutes or larger, there is a tendency that 
a kneading temperature on processing the resulting adhesive film 
is lowered, and also f lowabllity of the adhesive film is improved 
, so that, even when there are irregularities on a surface of an 
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aaherent . they a,. easily embeaaea. « 0n ^ 

other hana. when the MFR is 1000 g/10 —tee or seller, there 
is a tenaency that soiaer heat resistance of the resulting 
aahesive film is improvea. which is also preferrea. 

As component (B) . it is reconunenaea to use component (B, 
3 ust after paction, or component ,B, which has heen preservea 
wi thin ahout 2 wee.cs since a container of component «B, was openea 
ana came to ahsorh moisture. The exponent ,B, preservea for 
2 weeKs or less after the component (B, ahsorhea moisture is 
, 0 preferably usea. since the ring-opening rate of the component 
(B) mayhefroml to 50* . anathef lowahllity (f ilmprocessabilrty, 
ana storage stahllity at processing a film from the resulting 
thermosetting resin composition tena to be improvea. 

Further, even if component (B, has heen preserve* for a 
„ 10 ng time of 2 weexs or more after absorbing moisture . the film 
pr0 cessabllity ana storage stability of the resulting aahesive 
fll m can be ix,provea by aa 3 usting the ring-opening rate of the 
component (B) to be from 1 to 50% by thermal treatment . Of course . 

after production may be thermally 
the component (B) just after prou 

20 processed. 

Bxampleof the thermal processing of component (B.incluaes 

a methoa of melt-Kneaaing component (B, usually at ahout 200 
•C to about 2 50 °C with a uniaxial or biaxial screw extruaer. 
a Bunbury mixer, a roll, various Kneaaers ana the li*e. 

component (B, may he co^ercially available one. ana 
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examples thereof Include " BONDYNE (trade marKC series 
(manufactured by SumiKa atfina Co.,. -Hexpearl ET' series 
(manufactured by polyolefin Co.. Ltd.). 

The present composition contains component (A) and 
component (B) thus obtained. Among these, a composition 
obtained by melt-Kneading component (A, and a composition 
containing component (B, are preferable, and In particular, a 
composition obtained by mixing the melt-Kneaded component (A, 
„ it h component «B, and then melt-Kneading again with each other 

is more preferable. 

By the melt-Kneading, generation of -fish-eye" on the 
adhesive film In the present Invention can be reduced. 

!„ the present composition, component (B) may be used In 
U» amount of from 20 to 50 parts by weight, relative to 100 
, parts by weight of component (A, . When the amount of component 
„, is 20 parts by weight or more, solder heat resistance tends 
to b e proved. When the amount of component (.) is SO parts 
by weight or less, the strength of the resulting film tends to 
be improved and the thicKness of the film can be thinned . Namely . 
20 f ilm processabllity tends to be improved. Further, when the 
as-ount of component (B, is 50 parts by weight or less, the storage 
stability of the film tends to be improved, which is preferred. 

By inclusion of an antioxidant as component (C) in addition 
to component (A, and component (B) in the present composition. 
25 the re is a tendency that, so-called "fish eye" is suppressed 
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in the resulting film, an, storage stahllity of the present 
co.pos.tion and the resulting adhesive film is inwove*, which 

is preferred. 

Examples of the component (C) Include a phenolic 
antioxidant, a phosphoric antioxidant . a sulfuric antioxidant . 
and an amine antioxidant . As the antioxidant . two or more Kinds 
ox antioxidants may he usedhy comhining them. Inter alia, from 
a viewpoint of gel-preventing effect and coloring, it is 
preferred to use any of a phenolic antioxidant, a phosphoric 
antioxidant and a sulfuric antioxidant. 

Examples of the phenolic antioxidant include 
2 ,6-di-t-butyl-4-methylphenol, 2,6-di t Duty 
2 . 6 -dicyclohexyl-4-methy lphenol , 
2 , 6 - di - t - amy 1 - 4 -me thy lphenol , 
2 , 6 - di - 1 - oc tyl - 4 - n - pr opy lpheno 1 . 
2,6- dicyclohexy 1 - 4 - n - octy lphenol , 
2 - isopropy 1 - 4 -methyl - 6 - 1 -buty lphenol . 
2 - 1 -butyl - 2 - ethyl - 6 - 1 - octy lphenol , 
2 - isobutyl- 4 - ethyl- 6 - t -hexylphenol . 
, 2 -cyclohexyl-4-n-butyl-6-lsopropyl P henol. dl- a- tocopherol. 

t -butylhydroquinone , 

2,2' -methylenebis(4-methyl-6-t-butylphenol) . 
4,4' -butylidenebis ( 3-methyl-6-t-butylphenol) . 
4,4'- thiobis ( 3 -methyl - 6 - t - buty lphenol ) . 
25 2 .2'-thlobis(4-methyl-6-t-butylphenol) , 
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4 4 " -methylenebis(2.6-di-t-butylphenol) . 

2 . 2 ' -xnethylenebis [ 6- ( 1 -methylcyclohexyl ) -p-cresol ] . 

2,2' -ethylidenebis( 4 . 6-di-t-butylphenol) . 

2 ' 2' -butylidenebis(2-t-butyl-4-methylphenol) . 

2 - t -butyl-6-(3.t-buty 1 -2-bydro X y-5- m et h ylben Z yl)-4- m etby 1 - 

phenyl aery late, 

-> K rH t -nentvlphenyl) ethyl ]-4,6 -di-t - 
2_[i-(2-hydroxy-3,5-dx-t penxyj-P 

pen tylphenylacry late . 

1 . 1 .3-tris(2- m ethyl-4-hydroxy-5-t-butylphenyl)butane, 

0 triethylene glycol 

^^.(S-t-butyl-S-^thyl^-hyaroxyphenyDproplonatel . 

1,6-hexanediol 

blst 3-(3.5-ai-t-butyl-4- h yaroxyphenyl)proplonate]. 

2 . 2 .t hi o dl etbylenebisC3- (3 . 5 - ai -t-butyl-4-byaro,cyphenyl> - 

15 propionate] , 

HH .. h e M n,et h yXene b i S (3.5- a i-t-butyl^-hyaro X y-hyaro- 

^ . 3.5- al -t-butyl-4-byaro !t ybenzylpbo S pbonate 

* •=,:> 6 dimethyl-3-hyaroxy-4-t-butylbenzyX) 
diethyl ester. tris(2.6-aimetnyi 

ls ocyanurate. ttlsU.S-di-t-butyl^-bydroxyben.yl) 

20 isocyanurate, 

trisl «3. 5 - a i-t-butyl-4-byaroxyp h enyl,proplonyloxyethyll 

isocyanurate. trie, 4-t-but yl -2 . s-.i.etby^-by.roxybensyl. 
isocyanurate , 

2 . 4 . bis( n-octyltbi 0 ,-6-(4-by ar o X y-3. 5 -ai-t-butylan i l i no,-l 
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3 f 5-triazine , 
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tetr a kiS[m et h ylene-3-<3.S- a i-t-bu t yl-4- h yaroxyp h e n yl)- 
propionate ] methane , 

2 2 .- m et h ylene b is»4- m et h yl-6- t -butylphe„oX> 

X . , . 5 -tri~«WX-2 - 4 . 6-«ls( 3 . 5 - al -t- b utyl-4-hyaroxy b e„ Z yl) - 

benzene , 

, „■ -h>, v i 2 -fB-(3-t-butyl-4-hydroxy-5-methyl- 
3 f 9-bis[l.l-dimethyl-2-ip u 

, afh „n.2 4 8.10-tetraoxaspiro[5,5]- 
phenyl)propionyloxy}ethyl] 2, 4. a. 

undecane , 

2 . 2-bis [ 4- ( 2- , 3 . 5 -ai-t- b utyl-4- h yaro X yhy a roc i „na m oyloxy) , - 

0 ethoxyphenyll propane, and 

p - ( 3.5-ai- t -bntyl-4-hyaroxypnsnyl.propionic acid stearyl 

ether . 

**«n B-(3 5 -di-t-butyl-4-hydroxyphenyl)- 
Among them, P ^ * u 

propionic acid stearyl ester, 

<* <i s-di-t-butyl-4-hydroxyphenyl)- 
15 tetrakis[methylene-3-(3.5 di r d * 

4. * d i-t-butyl-4-hydroxybenzyl) 

propionatelmethane, trxs(3,5-dx t Duty 

isocyanurate , 

• ti c rH _t-butvl-4-hydroxybenzyl)- 
1.3.5-trl»athyl-2.4.6-trM(3.5-di t buty 

benzene, dl-a- tocopherol . 
„ trla(2 .6-a 1 n,e t ny 1 -3-ny ar o X y-4-t- b u t y lb en,yX, isocyanurate. 
trist (3. 5 - ai - t - b utyl-4-nyaroxypnenyl ) propionyloxyet h yl 1 - 

isocyanurate , and 

tfc , , ,„ / 3 _t-butyl-4-hydroxy-5-methyl- 
3,9-bis[l,l-dimethyl-2-{p-(3 t: dut-y 

i ^,,1 l 2 4 8 I0-tetraoxaspiro[5,5]- 
phenyl ) propionyloxy } ethyl ] 2 , 4 . « . 

25 undecane are preferable. 
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As the phenolic antioxidant, commercially available 
phenolic antioxidants may be used, and examples of such a 
ccmnercially available phenolic antioxidants include Xrganox 
l0 l. (manufactured by Ciba Specialty Chemicals, . Irganox 1076 
(na „ufactured hy Chiha Specialty Chemicals,. Xrganox 1330 
(ma nufactured hy Chiha Specialty Chemicals,. Xrganox 3114 
manufactured by Chiha Specialty Chemicals). Irganox 3125 
(manufactured hy Chiha Specialty chemicals,. Sumilizer BHT 
(ma nufactured hy Sumitomo Chemical Co.. Ltd.,. Cyanox 1790 
manufactured by Cytech,. SumlXiser «-.0 (manufactured by 
Sumitomo Chemical Co.. Ltd.,. and vitamin E (manufactured by 



Esai) . 



0 
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As the phenolic antioxidant, two or more of phenolic 

antioxidants may be used. 

Examples of the phosphoric antioxidant include trioctyl 
phosphite, trilauryl phosphite, tridecyl phosphite. 

(cctyDdiphenyl phosphite. trls,2.4-dl-t-butylphenyl, 

phosphite, triphenyl phosphite. tris(hutoxyethyl, phosphite. 

tris(nonylphenyl, phosphite, distearylpentaerythritol 

diphosphate, 

tetra,tridecyl,-1.1.3-tris(2-methyl-5-t-butyl-4-hydroxyphen 

yllbutane dlphosphlte. tetra(C 12 ~C ls mixed 
alkyl)-4.4' -isopropylidenediphenyl diphosphite, 
tetra(tridecyl, -4 . 4 ■ -butylidenebis( 3-methyl-6-t-hutylphenol 
, diphosphite. tris(3.5-di-t-butyl-4-hydroxyphenyl) phosphite. 
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tristmono-. di -mixed nonylphenyl) phosphite. 
hy drogenated- 4.4'- isopropylidenediphenol polyphosphite . 
bl s(octylphen y i.bist4.4--hutyl i dene b is(3-methyl-6-t-butyl- 

phenol ) ] - 1 . 6-hexanediol diphosphite . 
, phenyl<4.4'-isopropylidenediphenol)pentaerythritol 

diphosphite. distearylpentaerythrltol diphosphite. 

trls [ 4 . 4 • -isopropylidenebis ( 2 - t-butylphenol ) ] phosphite . 

di(isodeoyl) phenyl phosphite. 

4.4'-isopropyiidenebis(2-t-butylphenol)bis(nonylphenyl) 

10 phosphite, 

9.10-dihydro-9-oxa-10-phosphaphenanthrene-10-oxide. 

bis(2,4-di-t-butyl-6-methylp h en y l)eth y l phosphite. 
2-[(2,4.8.10-tetra-t-butyldibenz[d.f][1.3.2]-dioxa- 
phosphepin-6-yl>oxy]-N, N -b i s [ 2- [ (2. 4 .8.10-tetra-t-hut y l- 
15 dib en Z[ d.fU1.3.2]-dioxa P hosphe P ine-6-yl>oxy]ethyllethane- 

amine , 

6 . [3 - <3-t-butyl-4-hydxoxy-5-methylphenyl)propoxy] -2 .4 .8 . 10- 

tetra- t -butyldibenz [d.f ] [1.3.2]- dioxaphosphepine . 

I. addition, other example compounds as the phosphoric 
» antioxidant, such as bis(dialKylphenyl.pentaerythritol 

ai phosphite ester, include a spiro-type compound represented 
by formula (9) below: 



„A ^ R o— J N — O r3 

R 3 



(9) 
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(wherein R 1 , R* and R 3 represent independently a hydrogen 
„ and a cage-type compound represented by formula ,10, below: 



10 



R 4 



R 6 b /— o 

V-OCH 2 -^-0-P 



R 4 P 



J V_ b 



(10) 
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(wherein R<. R» and R* represent independent a hydrogen atom 
or an alxyl group of a carbon number of from 1 to about 9,. 

Rs suoh a phosphite ester, usualiy. a mixture of of 
compounds represented hy formulas (9, and (10, may he used. 

When suhstituents R> to R« are alxyl groups, then hranched 
alxyl groups are preferred and. inter alia, t-hutyl groups are 
preferred. 

in addition, as a position of substituents R 1 to R* in 
th e phenyl groups. 2 , 4 and 6 positions are preferred. 

Specific examples of phosphite ester as a phosphoric 

-. * hic (2 4-di-t-butylphenyl)pentaerythritol 
antioxidant include bxs( 2. 4 ai t. ou y 

diphosphite , 

bis ( 2 . 6-di-t -butyl- 4 -methylphenyl ) pentaerythritol 
diphosphite.andbis,nonylphenyl,pentaerythritoldiphosphite. 

» addition, examples of a phosphoric antioxidant, which is a 
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phosphonite having a structure in which carbon ana phosphorus 

are directly bcund. include a compound such as 
tetra>ci S (2.4-di-t- b ut y lphen y l.-4.4-- b iphen y lenedip h csphonit 

Rs the phcsphoric antioxidant, cc^ercially available 
pnosphoricantioxidantsmaybeused.andexamplesincludeirgafos 

1.. (manufactured hy Chiba Specialty Chemicals,. Irgafos 12 
Manufactured by Chiba Specialty Chemicals,. Irgafos 38 
manufactured by Chiba Specialty Chemicals,. - STAB 32SK 

Manufactured by Asahi Denxa Kcgyo K.K.,. *>* STAB PBP-8 
Manufactured by Asahl Denxa Kogyo K.K.». Sandstab P-EPQ 
manufactured by Clariant). Weston 6X8 (manufactured by GE, . 
Weston .1*, (manufactured by OB). Ultranox 628 (manufactured 
, byGE) . andSumilizerGP (manufactured by Sumitomo Chemical Co . . 



Ltd. ) 
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As the phosphoric antioxidant, two or more Hinds of 
phosphoric antioxidants may be used. 

Among phosphoric antioxidants, 
tris ( 2 . 4-di- t-butylphenyl) phosphite . 
tetraxts ( 2 . 4-di- t -butylphenyl ,-4.4' -biphenylene 
diphosphanite. distearylpentaerythrltol diphosphite. 
bis ( 2 . 4 -di - t-butylphenyl ) pentaerythritol diphosphite . 
2- [ 12 . 4 , 8 . xo-tetra-t-butyldibenz Id. f 111.3 . 2, -dioxa- 
P hosphepin-6-yl>oxy,-N.H-bi sI 2- l{ 2.4.8.10-tetra-t-butyl- 
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aibenUd.f H ! .3 . 2, -dioxaphosphepine-^-ylJox* .ethylene- 



amine , and 



10 



amine , o»« 

6 . ( 3-(3-t- b ut y l-4-hyaroxy-5-methylphen y i)propoxy]-2.4.8.10- 
tetra- t-butyldibenz Id. £ II 1 . 3 . 2 1 -dioxaphosphepine are 
preferable . 

Examples of the sulfuric antioxidant include 
ai alKylthiodipropionate (such as dilauryl-. dimyristyl- and 
alst earyl- thiodipropionate, , and esters of polynydric alcohols 

glycerin, trimethylolethane. trimethylolpropane. 
pentaerythritol. trishydroxyethyl isocyanurate, with 
alK yithiopropionic acid (such as hutyl-. octyl- . rauryl-. and 

stearyl- thiopropionlc acid) (e.g. 
pentaerythryltetraKis-3-laurylthiopropionate). 

Further specific examples include dilauryl 

thiodipropionate. dimyristyl thiodipropionate . distearyl 

lanrvlstearyl thiodipropionate. and 
thiodipropionate. lauryxsret"-! 

distearyl thiodibutyrate . 

^ong them. pentaerythryltetraKis-3-lauryl 

thiopropionate is preferable. 

„ the sulfuric antioxidant, commercially available 
suifuric antioxidants may be used, and examples thereof include 
Sumilizer T PS (manufactured by Sumitomo Chemical Co.. Ltd.,. 
Sum ili Z er TPL-R (manufactured by Sumitomo Chemical Co. . Ltd. , . 
Sum iii a er TPM (manufactured by Sumitomo Chemical Co.. Ltd.,. 
2S andSumilizerTP-D (m anufacturedbySumitomoChemlcalCo. . Ltd. , . 
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As the sulfuric antioxidant, two or more Kinds of sulfuric 

antioxidants may be used. 

Samples of the amine antioxidant include a poller of 

2 . 2 , 4-trimethyl- 1 . 2-dihydroquinoline . 
6-ethoxy-2 . 2 . 4-trimethyl-l . 2-dihydroguinollne . 
N . (1 .3-dimathylbutyl>-..' -pnenyl-l.4-pnenylanedia.lna. and 
N -isopropyl-N'-phenyl-1.4-phenylanediamine. 

^e amount of component (C, to be blended in the present 
composition may he from ahout 0 . 005 to about 2 parte hy weight . 
. preferably about fro, 0.01 to about 1 part by weight, more 
pre£ erably fro. about 0 . 05 to about 0 . 5 part by weight . relative 

to 100 parts by weight of component (A). 

Ex amplesofaprocessforpreparingthepresentcomposltion 

inc lude a method of melting and Kneading component ,A> usually 
„ at around 1,0 -C to ,00 -C with a monoaxial or a biaxial screw 

■ VOT - a roll or various kneaders . and mixing 
extruder . a Banbury mixer . a roll 

the resultant with component ,B, . Here, when the temperature 
of m elt-Kneadlng is within a range of from 1,0 °C to 200 -C. 
the -fish-eye" of the resulting adhesive film tends tobereduced. 

20 which is preferred. 

Purther. it is preferred that component (C, ismelt-Knaaded 

together with component (A) . 

^v, « a coloring agent , an inorganic 
Further, additives such as a coloring y 

filler, a processing stabilizer, a weather resistant agent, a 
I5 thermal stabilizer, an optical stabilizer, a nucleating agent. 
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. lubricant, a release agent, a f lame-retardant . and an 
antistatic agent may be contained in the present composition. 

Wfcen the adhesive film is utilized in a solder resist. 
in order to mas, a conductive circuit on a surface of a printed 
oi rcuit hoard, a dye and a pigment such as phthalocyanine green 
and carhon black are usually used as a coloring agent. 

An adhesive film of the present invention (hereinafter. 
deso ribedasthepresentadhesivefilm,isafilmwhichisobtained 

by extrusion-molding the present composition and then 
irradiating electron beam onto the molded article. The 
^rusion-molding method is illustrated as follows. Examples 
o£ th e method include a method of melt -Kneading and film-forming 
the composition with an extruder with a T-die. In this case. 
th e distance (air gap, between the T-die and a chill roll is 
, ..aybeaboutlOcmorsmaller. is preferably about . cm or smaller . 
and is more preferably about . cm or smaller. When the air gap 

,i.r there is a tendency that film breakage and 
is 10cm or smaller, tnere is o 

■ i r.r a film thickness generally called 
variation (dispersion) of a film tn 

-one-side thick" are suppressed, which is preferred. 

melting andkneading temperature is preferably not lower 
th an a melting temperature of a resin to be used, and not higher 
th an about 1,0 °C. and is more preferably from about ,0 -C to 
about 11. -C. When the melting and kneading temperature is 1,0=0 

4.v, a * "-Fish eve" of the resulting 
or lower, there is a tendency that fish eye 

25 adhesive film is reduced, which is preferred. 
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The thinness of the present adhesive film may be from 
aoout 5 m to about 2 ana is preferably from 

in order to facilitate handling and storage, when 
ex trusion-moldin g is carried out. the resin composition may be 
laminated on a support substrate, or the support substrate and 
the resin composition may be subjected to co-extrusion-molding 
together. The support substrate is preferably the substrate 
£ rom which the adhesive film is easily peeled off even after 
coring, and examples thereof include a film composed of a 
4-methyl-l-pentene copolymer, a film composed of acetyl 
cellulose . a polyethylene terephthalate film in which a silicone 
releasing agent has been coated on a side thereof to be contacted 
„ lt h a layer composed of a resin composition, and the IxKe. 
M electron beam to be used is a bundle of electrons 
, accelerated with a voltage, and can be classified into low 
energy-type electron beam to be accelerated with a voltage of 
.round 50 to 300 KV. intermediate energy-type electron beam to 
be accelerated with a voltage of around 300 to 5000 KV. and high 
energy-type electron beam to be accelerated with a voltage of 
20 ^nd 5000 to 10000 KV. when applied to the present invention, 
a low energy-type electron beam may be usually used. 

Examples of an electron accelerator include a linear 
cathode type, a module cathode type, a thin plate cathode type, 
and a low energy scanning type. 
!5 Example of a production process of the present adhesive film 
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include a method of irradiating an electron beam on one side 
not covered with a support substrate, of the present film 
(obtained by extrusion molding, under inert gas atmosphere such 
as nitrogen. In this method, the other side covered with a 
support substrate . of the present film may be irradiated as well . 
Other examples of the production process include a method of 
peeling the support substrate off and irradiating electron beam 
on one side or both sides thereof . a method of peeling the support 
substrate, preliminarily laminating it on an adherent described 
iater and irradiating electron beam on the resultant, and the 



like. 



An irradiation dose of an electron beam may be around 10 
to 300 *Gy. and is preferably around 50 to 100 xGy. There is 
a tendency that when an irradiation dose is 10 xGy or larger. 
, effect of opacifying a surface of an adherent upon rolling of 
a film at thermal adhesion and thermal curing is improved, which 
is preferred. There is a tendency that, when the dose is 300 
kGy or smaller, the adhesive film Is embedded in conformity with 
irregularities of an adherent so that adherability is improved. 

20 which is also preferred. 

Even if the present adhesive film thus obtained is bonded 
with an adherent after being stored at about room temperature, 
it is rare that wrinKles are generated on the film. In other 
word, the present adhesive film is excellent in the storage 

2S stability, or excellent in adhesive property even after storage 
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.t room temperature. Further, when the storage temperature is 
. 10 'C or lower, it is more recognisable that the present adhesive 
film is excellent in the storage stability. 

The laminate of the present invention (hereinafter. 
Ascribed as a present laminate) can he obtained by laminating 
an adherent on a layer comprising the present adhesive film and 
curing the present adhesive film. Examples of the production 
pr ocess of the laminate, when the present adhesive film is not 
used with a support substrate, include: 

!, a method of laminating an adherent on the present 
adhesive film and thermally curing the resultant; 

„ a method of laminating an adherent on the present 
aahesive film, laminating another adherent and thermally curing 

the resultant; and the like. 

Examples of the production process cf the laminate . when 
the present adhesive film Is used with a support substrate, 
include : 

3) a method of laminating an adherent on the present 
adhesive film, thermally curing the resultant and peeling off 

20 the support substrate; 

4, a method of laminating an adherent on the present 
adhesive film, peeling off the support substrate and then 
thermally curing the resultant; 

5) a method of laminating an adherent on the present 
a adhesive film, peeling off the support substrate, then bonding 



29 



another adherent and then thermally curing the resultant; and 
the like. 

Examples of thermal ouring oonditions for preparing the 
presentlaminateincludeaconditionofmaintainingatemperature 

, of from about 140 °C to about 300 -c . preferably from about 160 °C 
to about 200 °C. for about 10 minutes to about 3 hours. There 

is a tendency that, when the temperature is 140 °C or higher. 

a thermal curing time until good solder beat resistance is 

obtained is shortened, which is preferred. On the other hand. 
„ when the temperature is 300 °C or lower, thermal degradation 

of the present adhesive film is suppressed, which is also 

preferred. 

Further, upon thermal curing, pressurization may be 
performed at a pressure of 0 to 3 MPa using a beatable press 
15 machine. 

Examples of a material for adherent which may be used in 
the present laminate include materials which can be adhered with 
the present adhesive film. Specific examples of the material 
include inorganic materials such as metals (for example, gold. 
2 o silver, copper, iron. tin. lead, aluminum and silicon, . glasses, 
and ceramics; and synthetic polymer materials such as cellulose 
polymermaterials (for example, paper and cloth, . melamineresins. 
acryl-urethane resins, uretbane resins, a ,meth,acryl resin. 
s t y rene-acrylonltrilecopolymers. polycarbonate resins . phenol 
„ resins. alKyd resins, epoxy resins, and silicone resins. 
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A material for the adherent may be a mixture or a composite 
material compose* o £ two or more Kinds of materials. When the 
present laminate is such that different two adherents are adhered 
via the present adhesive film, the materials constituting the 
two adherents may he the same Kind material or different Kinds 
of materials. 

A shape of the adherent is not particularly limited, and 
examples thereof includefilm-liKe. sheet-lifce. plate-liKe. and 

fiber- like forms. 

in addition, if necessary, the adherent may he subjected 
t „ surface treatment such as releasing agent treatment . covering 
treatment such as plating, coating treatment with a paint 
containing a resin component other than the present composition . 
surface modifying treatment with plasma or laser, surface 
,5 oxidizing treatment, and etching. 

as the adherent, electric or electronic parts s.uch as an 

integrated circuit and a printed circuit board that are a 
compositematerialofapolargroup-containingsyntheticpolymer 

material and a metal are preferably used. 

T „e following Examples further illustrate the invention 
in detail, but the present Invention is not limited thereto. 
Further. % and parts in Examples below are based on weight (weight 
basis), unless otherwise mentioned. 

As components (A) and (B, . the following components were 
25 used. An MFR (melt flow rate, value was measured under the 
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wereblendedandusedas component 



oond XtXons o £ .ISO g Xoaa at a temperature o, 1,0 -C . Xn aecraaace 
with JIS-K7210. 
<Component (A)> 

The following copolymers 

(A) . 

Component A-l: 

component A-X was obtaXnea by ary-bXenax„ g 10. parts of 
„ etbyXene- g XycXa y X .etbacryXata copaXyner (BO^ST CC5001 . 
ma „„ f actu re a by Su m ito m o Cbe-nXcaX Co.. Ltd.. etbyXena unit - 
„ 82 S . g i y cXayX ..atbacryXate unXt = X8 % < MFR • 350 g /X0 . 

«- r i below 0.1 part of Component C-2 below 
0 . 1 part of Component C- 1 below . u x p 

r ^ feeding the resulting mixture 
and 0.05 part of Component C-3. feeding 

to a co-rotating biaxial extruder (L/D = 42 ) of 30mmin diameter , 
to melt-Knead the mixture under a temperature of 120 °C at a 
15 scre w rotation freguency of 200 rpm and a supply speed of 18 

Kg /hour. 
Component A- 2: 

nhtalned bv dry-blending 5.3 parts of 
Component A- 2 was obtained Dy a y 

* a ^+ n -r*& bv Mitsubishi Chemical Co. . 
carbon black (MA600. manufactured by Mir 

as above of an ethylene -glycidyl 
20 Ltd.) with the same weight as above 

me thacrylate copolymer and Components C-l to C-3 and 
m elt- k neading the resulting mixture in the same manner as above 
for obtaining Component A-l. 

<Component ( B ) > 

^efoXXowXn.copoXymsrs-arsbXenaeaanausaaascouponent 
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(B) 



Component B-l: 

component B-l is an etnylene-malaic annyariae-et h yl 

acrylate copolymer (BONDVNE HX0210. manufactured b y SumiKa 
At fina CO.. Lta.. Xylene unit - 91 %. maleic anhyariae unit 
. 3 % . et„yl acrylate unit - 6 % . MFR ■ 200 g / 10 min, rin g -openin g 
rate = 33 %). 

Measurement Example of rin g -openin g rate of Component B-l as 

Component (B)> 

(1) A steel Plate (a tnicfcness of 2_> . an aluminum plate 
(a thickness of 200 . a fluorine resin s.eet «a tnlofcness 
o£ 200 Mm), tne copolymer of Component B-l on a polyethylene 
t erepnt h alate s.eet frame ,a tMcKness of 3. -> . • fluorine 
resin sneet. an aluminum plate ana a steal plate ware laminate* 
. in tnis order, ana tnen the resultin g laminate was preliminarily 
he atea at a temperature of ISO 'C for 2 minutes unaer a pressurised 

~ /*n kn/cm 2 ) for 2 minutes, to 
pressure of pressured pressure (50 kg/cm ) 

i™.r film with a thickness of 50 of Component 
obtain a copolymer film wixn * 

Tne film obtained was immeaiately maasurea by an inf rarea 
. spectropnotometer to aetermine a li 9 bt absorbance U. at 1SS0 
cm" 1 . 

( 2 After the lamination was carried out in the same manner 
as in the above CD . the laminate was preliminarily heated at 

o-F 230 °C for 2 minutes and pressed under a 
a temperature of 230 c 

~ ka/cra 2 ) for 10 minutes, to obtain a 

25 pressurized pressure (50 kg/cm ) r 
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fU » obtained was mediately measured by an infrared 
spectrophotometer to determine a iiobt absorbance 12, at 1880 



cm" 1 . 



Th e result of [11/121 * 100 was 33. wbicb sbows tbat 
component B-i bas a malelc-anhydride- 3 ro»p rin g -openin g rate 

of 33%. 

<Component (C)> 

The following antioxidants were used. 

10 Component C-l: 

p. ( 3 . 5-Di-t-butyl-4-nydroxyphenyl)propionic acid 

stearyl ester (Phenolic antioxidant. Irganox 1076 

manufactured by Ciba Specialty Chemicals) 

Component C-2: 

Tr is(2.4-di-t-butylphenyl> pbospbite (Phosphoric 

antioxidant. Xrgafos 168 manufactured by Ciba specialty 
Chemicals ) 

Component C - 3 : 

Pentaerythryltetra*is-3-lauryl tioproplonate 

(Sulfuric antioxidant. Su.ili.er TP-D manufactured by 
Sumitomo chemical Co.. Ltd.) 
production Example of resin composition) 

component A-l and Component B-l were blended witb eacb 
otber in dry at tbe wei.ht ratios described in Table 1. to obtain 
!5 re sin compositions, wbicb were utilised in Examples 1 to 3. 
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Component 1-2 ana Component »-l were blended wit, each other 
ln dry at the weight ratios described in Table 2 . to obtain rosin 

. . , utilized in Examples 4 to 6 . 

compositions, which were utilize 

! o n o-F adhesive film with a thickness of 50 
production Examples 1 of adhesive 

(jun> 

using an extruder with T-die having a diameter of 20 mm 
(La boplasto Mill, manufactured by TOVO SeiKi Co.. Ltd.,. the 
oy linder temperature of the extruder and the temperature of T-die 

th e resin compositions obtained by dry-hlending at the weight 
ratios desorihed in Tahle X were melt-extruded using the ahove 
cruder on the releasing processed faces of releasing PET films 
, "EMBI.ET SC-3S- witha thicKness of 38 m . manuf acturedbyUnltiKa. 
Ltd. > . to prepare double-layer films composed of adhesive films 
, (thicXness, 50 -> and releasing PET films (thicKness: 33 -> . 

successively, electron heam with doses of light shown in 
Table 1 was irradiated on the ahove-ohtained douhle-layer films 
£ro m the adhesive film sides of the films, using an electron 
b eam irradiation eguipment (manufactured by IwasaKl Denxi Co. . 
„ L td. , with an acceleration voltage of 130 KV and an Irradiation 
lig ht width of 600 ... to ohtain an adhesive films. The films 
obt ai„ed were utilized for the production of the laminates below . 

Th e films obtained were visually observed and the 
deration of rashes called "fish eyes- was hardly confirmed 
25 for either of the films. 



35 



10 



15 



production Example 1 of laminates> 

onto printed circuit boards (.-170S. Inmate plates 
coppe r-clad on both sides thereof, manufactured by Matsushita 
E1 ectrlc W or*s. Ltd., as advents, the adhesive films each 
having a thickness of about 50 obtained In the above-mentioned 
production Example 1 were thermally clamped under at 10. -C under 
3 MPa for 10 minutes, and then were thermally cured at 180 °C 
und er 3 MPa for 00 minutes . The resin components of the adhesive 
f U- did not flow out from the adherents upon thermal clamping 
ana thermal curing. Then, the releasing PET films were peeled 
of f . to obtain laminates . The laminates were utilized In copper 
wiring-pattern built-in test shown as follow. The results were 

summarized In Table 1. 

<Copper wiring-pattern built-in test> 

sino e the laminates described in Table 1 use the adhesive 
films not containing carbon blacK. the presence or absence of 
f oams between the adhesive films and printed circuit boards could 
be observed with an optical microscope from the adhesive film 

, . oUh p r 0 f the laminates at 
sides . Foams were not observed in exther of 

..^ that the adhesive property between 
0 all. and it was confirmed that: rne 

the adhesive films and the adherents was excellent. 
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Table 1 




Copper wiring -pattern 
built-in test 



i^Ider^eatresis_tance_test 



Storage stability 



<Prod uction «Xe 2 or adhesive —Knees <* 1, -> 

&ah esive baving a tbiOcness or about 1. - - 

, prepared in tbe - _ as in Pro.uct.on — X except 
th at tbe resin compositions obtained .V dry-biending at tbe 
weight ratios describee in Tabie 2 were used. 

Th e fU_ obtained were visualiy observed, and tbe 
deration of •«-> eves- was bardi. con.irs.ed ror eitber or 

10 the films. 

production Example 2 of laminates> 

wo. -in the same manner as in the 

Laminates were obtaxned in the sam 

!• 1 except that the adhesive films having a 
production Example 1 except m«. 

thl c to ess ot about „ - were used. Tbe resin component of tbe 
„ adhesive (U - did not £ iow out & o. tbe adberents upon tber^ai 

The laminates were utilized in 
clamping and thermal curing. The lam 

a copper wiring-masking test shown as follow. 
<Copper wiring-masking test> 
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A s shown in Examples 4 to 6 of Table 2. the copper 
Mi ring-patternwas not conf irmedat all In either of the laminates . 
ana it was confirmed that the adherents were covered with the 
adhesive films containing carbon black. 

F »rther. the thickness of the adhesive films with the 
eopperwirings obtained after curing, was observed after cutting 
certain sections of the copper wirings, and it was confirmed 
that the adherents were fully covered. 
Table 2 



Resin 
(parts) 




V PCI J- L.O J 1 

I^^dl^ti^d^s^of electron 

beam (kGy) . 

Presence of fish eyes in 
adhesive films 



a. Cults a J- v ^ -■--*-» — 

^1^7- out oFresin component 

from adherents 



limn Q^- 11 ^-" 77 

Coppe r wiring -masking test 



Solder heat resistance test 



Storage stability 



"Thickness of adhesive film 
with copper wiring after 
curing 
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<Solder heat resistance test> 

The resulting laminates obtained in the above-mentioned 
Production Examples 1 and 2 were immersed in a solder bath at 
260 °C for 10 seconds, using SOLDERABILITY TESTER EST-11 
m anufactured by Tabai Espec Corp. Regarding this immersion as 
one cycle procedure. 6 cycles procedures were repeated, and 
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appearance of the surfaces of the 1— *~ were observed with 
naKed eyes. The results are seized in Tables 1 to 3. 

Evaluation of the results of the solder neat resistance 

foilowinq criteria with marks 
test was conducted based on the following 

O and x: 

O. Ho abnormality (such as peeling and dilation, was 
observed in appearance of the devaluated, and no solder grain 
is observed. 

k. Abnormality ,sucb as peeling and dilation, is observed 
in appearance of the film evaluated, or solder grain is observed. 

<Storage stability> 

Tne adbesive films with a thicKness of about 50 ^ which 
W ere obtained in the above-mentioned Production Examples 1 and 
2 „ere preserved under the atmosphere of a temperature of 23 -C 
, and a humidity of 50 * . Using the preserved films . the laminates 
„ere produced by every weeK in the same manner as in Production 
Espies of the laminate . and the film conditions of the surfaces 
of the laminates were visually observed. The results were 
summarized in Tables 1 and 2. 

Fu rther. evaluation was conducted based on the following 

criteria: 

O. » laminate having no wrinKles on the film after thermal 
curing . 

A, A laminate having an area of less than 10* of wrinKles 
26 on the film after thermal curing. 
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o Af ia4 or more of wrinkles 
X , A laminate having an area of 10% or mor 

on the film after thermal curing. 

The results were summarized in Table 1 . 

As mentioned ahove. an adhesive film of the present 
invention can he used in such a way that the resin component 
of the adhesive film does not flow out when a laminate is produced 
by hooding the adhesive film on an adherent, further, the 
adhesive film is excellent in storage stability and has good 
processability such that fish eyes are not observed. Further. 
th e laminate obtained is excellent in solder heat resistance 
an d adhesive property. Even if there are uneven portions on 
th e adherent, the adherent can adhere with the adhesive film 
to provide a laminate in which the adhesive film can completely 

5 cover the adherent. 

By utilizing such excellent properties, the laminate of 
th e present Invention can be used in semiconductor encapsulating 
m aterials. electronic part encapsulating materials for solar 
cells and EL (electroluminescence) lamps, die bonding sheets 

„ between integrated circuit and substrate, and interlayer 

hl! . Mt a S The adhesive film can 
insulating layers between substrates. 

i xor- resist which protects a substrate from 
be utilized for a solder resist , wmv. y 

hfl0t at a s tep of producing electronic 
a solder, a protective sheet at a step o 

parts, and the like. 



